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tDleveland, Ohio,
August 7, 1945.

JAEMORMfOOM For Executive Engineer.

Sub Je at: Atomic-power aircraft engine 5.

1. Yesterday"s announcement by ·the President reveals
that the harnessing of atomic power as an explosive is an
accomplished fae t. Fortunatel,. this B.C complishment, whieh
when fully developed can give a nation overwhelrr~ng military
power, was achieved .in the united Statea. We may J:>e sure,
however, that :3iml1ar <level·opaents are already underway in
other countries. It 18 therefore imperative that we keep
theadvantag8 we have .gained by immediate development of
all .possible.means of .utilizing the tremendous concentration
of energy now available in atomic·rue18~ How that the atomic
fuel has been announced, it may be expected that information
regarding it will ·soon· be available to Govermoont agencies.
It need hardly be recommended that such information be ob­
tai'ned as soon as possible. Meanwhile, a research order
proposal has been prepared cove~ing an analysis of possible
methods of using atomic fuel for aircraft propulsion and is
attaohed herewith. 'The remainder .of this memorandum is a.
short review of the subject of atomic energy, based on ·the
rather meager information available before work on the
subject became secret.

2. The Nuclear Reaction. - The atomic fuel is probably
the rare UnaniUJll isotope of atomic "91eight 235, or one of its
compounds. If 80, associated with the fuel there is a
hydrogen-rich compoQnd (water, paraffin) for the sl~ing

down of. the neutrous involved in the nuclea.r reaction. Other
aubstances may be present to enhance or control the reaction.
The reaction process, set off' by an ini tial neutron fr.?m an
external source, is as follows:

U 235 + iiI ~ u236
92 0 92 (1)

where N designates the neutron (particle of atomic mass:: 1,
atomic number = 0), the subscripts designate the atomic
numbers and the ~uperscripts the atomic weights. The U236
is uns table and may spIlt (nuclear fis s ion) to i'orm two
(A and B) of a rather large group of possible product nuclei
accord1p~ to the reaction

Y _236-"A + >-< tI
X 92-x l..J

(2 )
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in which a tremendous amount of -energy is liberated in the
form of translational kinetic energy of A and B.

The ratio ~ of atomic weight to atomic number determines

.the· stability of nuclei, and ~.s N increases throughout the
.pe·rio-dic table the value or Al':for stability increases. There-

. N
fore the ratios.~ for the product nuclei A fu~d B will be too

large for stability (since the ab50lute value of IV for e1 ther
is much less than that for Up-anium) ~~d they ill decay by
successive processes which a1 thar decrease their atomic
weight:

~'1'~xArl+ oN
l

• ~Y-l ~ ~Y-2 + oNI , etc.· (3)

or increaa their atomic number:

(4 )

(where.B represents an electron).

3. The Chain Process. - Equatio~B (1), (2), ~~d (3)
constitute a cliain reaetlon ~~ich will· be regenerative or
not depending on the following circumstance s:

(a) Relative frequency of occurrence of reaction (:5 )

(b) Relative frequency of occurrence of reaction (4)

(c) Relative frequency of loss o i' neu trons by other
processes

(d) Effectiveness of neutrons formed by reaction (3)
in producing new reactions of type (1).

The probability of new reactions of type {l) can be enhanced
simply b~increasing the concentration and the total amount
of the U ·5 present. Evidentlv the nuclear physicists have

<I ?35 ~succeeded in collecting enough u~· to make the process re-
generative. Reaction (I) occurs much more readily if th~
neutrons are moving at the relatively slow speeds equivalent
to those of the thermal agitation of molecules at moderate
temperatures: hence the use of hydrogen-rich substances with
the fuel to slow do~n the neutrons.

4. Reaction Energies. - It has been shown calori­
metrically that the average complete flssion liberates at
least 175 ~ev (rr~llion electron volts) or 0.00028 erg. This


























